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BUILDING

EXISTING PARKING LOT (TO BE RESTRIPED)

PUBLIC SPACE S.F.:  29,154
  29,154/1,000=29.15
  29.15x3=87.46
TOTAL SPACES REQUIRED:       88
TOTAL SPACES PROVIDED:       92

ADA SPACES REQUIRED:          4
  (75­100 TOTAL SPACES = 4 ADA)

VAN ACCESSIBLE SPACES REQ'D:         1
  (1 VAN SPACE FOR EVERY 6 ADA )

  88 x 5% = 4
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Building Narrative

The Snow College Library has 3 stories above grade, plus a basement.  It is a mixed
use building, comprised of library stack and reading spaces, private study spaces, a
café and an auditorium.  It is designed with all allowable materials under type II­A
construction and an occupancy of A­3.  There are 5 exits at the main floor, 4 means
of egress from the basement, including 2 direct means of egress and an egress stair
from the rooftop terrace.  (The rooftop terrace is an add alternate.)  Total square
footage for accessory occupancies, A­2 and B, is less than 10% of the total square
footage for the building.

Total building area does not exceed the allowable area.

Allowable area increase for fire sprinklers not taken as per IBC Table 601, exception
"e" and Table 602.

The building will be fully sprinkled with an NFPA type system.

Sprinkler system is allowed to be substituted for 1 hour fire resistance rated
construction, provide sprinkler system is not used for allowable area or height
increase (1 hour substitution for exterior bearing walls not permitted).  Exterior
bearing walls, floors, fire walls and fire partitions are all of 1 hour rated construction.
Shaft enclosures are of 2 hour rated construction.  Floor and framing members will
have same fire rating as the shaft enclosures they support, including columns, for
the entire structural bay.

Allowable story increase of 1, and allowable height increase of 20’ are both not
taken.

The finished surface of the floor above the basement is no more than 12’ above
finished grade at any point except for the emergency egress stairs.

SCALE: 1"   = 30'A1 Site, Code Review
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2 HOUR RATED

1 HOUR
RATED

TUNNEL
EGRESS

2 HOUR RATED
3.8

study
192sf/50=3.8

study
300sf/50=6

study
140sf/50=2.82.8

6.0

4.1

study
203sf/50=4.1

3.6

study
179sf/50=3.6

study
220sf/50=4.4

4.4

study
136sf/50=2.7

2.7

5.7

study
281sf/50=5.7

3.2

study
158sf/50=3.2

study
154sf/50=3.1

3.1

study
215sf/50=4.3

4.3

i.t.
B occupancy

195sf/100=2.0

3.2

servers
B occupancy

243sf/100=2.4

1.21.2

3.0

i.t.
B occupancy

176sf/100=1.8

reading
5,857sf/50=117.1

basement egress

classroom: 2,483/20 =  124.2
mechanical: 1,438/300 =  4.8
office/i.t.=:  772/100 =       7.8
reading 8,243/50 =   164.8
total occupants=   301.6

req'd. stair width:
     302x0.2 =      60.4"
provided:  261.0"

req'd. egress width:
     302x0.15 =      45.3"
provided:  204.0"

133.6
2.4

mech./elec.
1,438sf/300=4.8

2.4

classroom
1,269sf/20=63.5

classroom
1,214sf/20=60.7
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158sf/100=1.6

1.6
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attic egress

reading 4,858/50=   97.2
study    2,386/50= 124.2
mech.   5,451/300=   18.2
total       239.6

req'd. stair:
     239.6x0.2=   47.9"
provided: 138.0"
req'd. egress width:
     239.3x.15=   35.9"
provided:    102"

mechanical
3,089sf/300=10

4.0 7.9 7.9 2.0 4.0

10

59.9

study
204sf/50=4.0

study
198sf/50=4.0

study
785sf/50=15.7

study
198sf/50=4.0

study
203sf/50=4.0

119.8

4.0

mechanical
1,181sf/300=4.0

study
197sf/50=4.0
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4.0 2.0

study
206sf/50=4.0

study
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group study
181sf/50=3.6

3.6

group study
183sf/50

3.7

group study
183sf/50

3.7

reading
3,408sf/50=68.2

85.6

future stacks
572sf/100=5.7

reading
2,119sf/50=42.4

office
B occupancy

225sf/100=2.3

2.3

office
B occupancy

245sf/100=2.5

4.7

171.7

85.6

reading
2,224sf/50=44.5

22.3

22.3

patio calcs.

4,500/15 = 300.0 total

Patio egress stair provided.

Primary egress:    200
  (patio egress stair)
Secondary egress:    100
  (through building)

egress width required:
100 occ. x 0.15 =      15"
provided :      68"
  (egress through bldg.)

egress stair to grade:
200 occ. x 0.2 =     40"
provided:      42"

level three egress

patio through bldg. = 100.0
  (see patio calcs.)
stacks: 2,839/100 =    28.4
reading: 9,147/50 = 182.9
office: 470/100 =     4.7
faculty: 411/15=   27.4
total occ., level 3 = 343.4

req'd. stair width: 
  343.4*0.2 =    68.7"
provided:  138.0"

req'd. egress width: 
  343.4*.15 =     51.5"
provided:  102.0"

EXTERIOR EGRESS STAIR

50.0

50.0

200.0

future rack
572sf/50=11.5

faculty break
411sf/15=27.4

stacks
2,839sf/100=28.4
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H
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conference
677sf/15=45.1

  cumulative egress

Level 2      343.4
Basement     267.2
Level 1, Main     217.1
Occupants     827.7

three exits required

req'd. egress width:
   827.7x0.15=      124.2"
width provided:   128.0"

217/3=73

133.6

22.6

377.6

auditorium
fixed seats + ADA: 214

53.5 53.5 53.553.5

146.9

auditorium waiting
1,198sf/15=79.9

293/2=146.5

cafe
A2 occupancy
1,191/15=79.4

entry arcade
3,135sf/15=209

281/3=94

reading
200sf/50=4.0

4.0

8.1

378

305.3

offices
B occupancy

1,735sf/100=17.4

10.3

10.3

office
160sf/100=1.6

office
160sf/100=1.6

1.6

1.6

stacks
3,630sf/100=36.3

reading
1,180sf/50=23.6

COMMON PATH OF EGRESS

COMMON PATH OF EGRESS

22.6

  cumulative stair egress

Level 2    343.4
Basement (1)   267.2
    610.6
Req'd. stair door width:
   610.6 x 0.20=  122.1"

feature stair door width: 156.0"
stair #2 door width:  108.0"
total provided width:  264.0"

  main level other egress req.
    (cont.)

arcade (3,167/15) =     211.3

cumulative egress from arcade:
  main level:
  217.1 occ./3 exits = 72.4

waiting: 293.9/2 =     147.0

egress width required:

72.4+147.0+211.3 =     430.7"
  430.7 x 0.15 =       64.6"

egress width provided:
  192" + 1/2 passage width of
  138" to arcade

occupants, building:  1,506.9
occupants, terrace:     300.0
total occupants:  1,807.0

  main level other egress req.

auditorium:
  208 fixed + 6 ADA =    214.0

egress width:
  214 x 0.15 =        32.1"
provided:     192.0"

1/2 auditorium =     107.0"
  107 x 0.15 =       16.1"
waiting: 1,198/15 =      79.9
width provided =       96.0"

egress width:
  (214 + 79.9) x 0.15 =      44.1"
provided:     128.0"
  + 1/2 width of 138" to arcade

171.7133.6

377.6

code review symbol legend

faculty
B occupancy

811sf/100=8.1

72.3

217/3=73

217/3=73 171.7

281/3=94

281/3=94

B occupancy, auxiliary offices
common path of egress
A2 occupancy, cafe
1 hour separation
2 hour separation
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  main level egress

stacks: 3,630/100 =       36.3
reading: 1,380/50 =      27.6
offices: 2,866/100 =      28.7
cafe: 1,191/15 =      79.4
conference: 677/15 =      45.1
total occupants =    217.1

total egress width req'd:
     217.1x0.15 =     32.6"
egress width provided:  128.0"
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HHHH

H H H

A

A

H

H

A

North: ______  South: ______  East: ______  West: ______

   Special Use and Occupancy (e.g. High Rise, Covered Mall):   __________________

d)    Unlimited Area Building:    Yes  ______   No  ______   Code Section:  ______

3)    Third Story:  25,730 SF
2)    Second Story:   25,730 SF
1)    First Story:   25,730 SF

c)    Total Allowable Area for:

1_<
Allowable Area

Actual Area

b)    Sum of the Ratio Calculations for Mixed Occupancies:

0.25I  =f
F
P 30

W

stA IfIA ttaA  =  A  +             +

d)    Drinking Fountains ­ req: ___ prov: ___  Serv. Sinks ­ req: ___ prov: ___
c)    Bath Tubs or Showers:  ______
b)    Lavatories  ­  Required (m) ______ (f) ______    Provided (m) ______ (f) ______
a)    Water Closets ­ Required (m) ______ (f) ______  Provided (m) ______ (f) _____

M.      Minimum Number of Required Plumbing Facilities:

Exit Width Required:   ______            Exit Width Provided:   ______

Element HrsElement Assembly ListingHrs

Smoke Partitions
Fire Partitions

Exterior Bearing Walls

Interior Bearing Walls
Ext. Non­Bearing Walls
Structural Frame
Partitions ­ Permanent
Fire Barriers

Floors ­ Ceiling Floors
Roofs ­ Ceiling Roofs
Ext. Doors & Windows
Shaft Enclosures
Fire Walls

BAHTBABABA

Design Wind Speed:  ______ mphB.      Seismic Design Category: ______

L.      Design Occupant Load: ______

K.       Fire Resistance Rating Requirements for Building Elements (hours).

Area Modifications:J:

 ____________________________________________Tabular Area:I:

 per Floor (square feet): __________________________Actual AreaH:

Number of Stories:   ______             Building Height: ______G:

Required: ______     Provided: ______   Type of Sprinkler System: __NFPA 13___

Sprinklers:F:

Mixed Occupancies:   ______         Nonseparated Uses:   ______E.

          separation distance (in hours): IBC Table 602
 Requirements for the Exterior Walls based on the fireFire Resistance RatingD.

C.      Type of Construction  (circle one):

   Change in Use: Yes ______ No ______  Mixed Occupancy: Yes ______  No ______

Guildelines
ADA Accessibility
Building Conservation
Uniform Code for
National Electrical Code

Conservation Code
International Energy
International Fire Code
International Plumbing Code
International Mechanical Code
International Building Code

A.      Occupancy and Group:  ________    ________    ________    ________     ________

YearYear

APPLICABLE CODES

CODE ANALYSIS

2006

2006 ICC/ANSI
A117.1­2003

A­3 B A­2

X X

90D

0 0 0 0

X

Allowed Stories:   ______                  Allowed Height: ______

X X

3  w/basement 56'

3 65'

 per Floor (square feet): __________________________

 per Floor (square feet): __________________________

 per Floor (square feet): __________________________

 TOTAL Floor (square feet): __________________________

(1) 16,117 SF BASEMENT

(2) 22,585 SF @ GRADE

(3) 16,681 SF + PATIO (4,500 SF)

(4) 12,335 SF

77,190 SF > 72,218 SF

0.25I  =f
686'

30
30

=0.66

X

1
0
0
0

0
0
2

IBC table 704.3 maximum area of exterior openings.

Fire Separation Distance ≥ 30' = 0    SEE SHEET # CR100

9 15 13 16
7 86 6

1
6 6

e)    Seperate ADA Water Closets _______3

Allowable Story Increase: +1, increase not taken.  Allowable storyincrease 20',
increase not taken.

77,190

66,919

see
egress
plans

NOTE:  Floor and framing members are to have same fire rating as the shaft enclosures
that they support, including columns for the entire structural bay.

2006
2006

2006

2005

N/A

 72,218 SF

+ NOT USED(15,500)(0.66)aA  =  15,500  +

749'

aA  =  15,500  + 10,230 + 0

aA  =  25,730

Calculated at =

See Wall Types, Sheet AE501 for Assembly Listings

IBC 720.1(2) 4­1.1

IBC 720.1(2)13­1.2

Total A­2 Occupancy Area =

Total B Occupancy Area = 4,108 SF

1,191 SF

72,218 SF

Total Other Occupancy Area = 5,299 SF

Total A­3 Occupancy Area = 66,919 SF

72,218 x 10% = 7,222 SF > 5,299 SF

Plumbing Calcs

Level 1 (basement) = 301.4 occupants

male wc:     301/2 = 151, 1/125 = 2
female wc:  301/2 = 151, 1/65 = 3
male lav:    301/2 = 151, 1/200 = 1
femal lav:   301/2 = 151, 1/200 = 1
df:              301/1 = 301, 1/500 = 1
service:      301/1 = 301, 1/500 = 1

Level 2 (main) = 720 occupants (A3:640.6, A2: 79.4)

male wc:     640/2 = 320, 1/125 = 3 (A3)
male wc:       79/2 = 39.5, 1/75 = 1 (A2)
female wc:  640/2 = 320, 1/65 = 5 (A3)
female wc:    79/2 = 39.5, 1/75 = 1 (A2)
male lav:    720/2 = 360, 1/200 = 2 (A2 & A3)
femal lav:   720/2 = 360, 1/200 = 2 (A2 & A3)
df:              720/1 = 720, 1/500 = 2 (A2 & A3)
service:      720/1 = 720, 1/500 = 2 (A2 & A3)

Level 3  (upper level) = 543.4 occupants (Library + Terrace)

male wc:     543/2 = 217.5, 1/125 = 2
female wc:  543/2 = 217.5, 1/65 = 4
male lav:    543/2 = 217.5, 1/200 = 2
femal lav:   543/2 = 217.5, 1/200 = 2
df:              543/1 = 543, 1/500 = 2
service:      543/1 = 543, 1/500 = 2

Attic = 239.6 occupants

male wc:     240/2 = 120, 1/125 = 1
female wc:  240/2 = 120, 1/65 = 2
male lav:    240/2 = 120, 1/200 = 1
femal lav:   240/2 = 120, 1/200 = 1
df:              240/1 = 240, 1/500 = 1
service:      240/1 = 240, 1/500 = 1

8 6

0

2

828

124.2" 224"

IBC Table 601, Exception "e":  Sprinkler system allowed to be substituted for 1 HR fire
resistance rated construction, provided sprinkler system is not used for allowable area
or height increase (1 HR substitution for exterior bearing walls not permitted).

Finished surface of the floor above basement is no more than 12' above grade at
any point, except for egress stairs from basement.

1
1
0

62,250

4,108
=0.07=0.87

77,190

1,191
=0.015A­3: B: A­2:

0.87 + 0.07 + 0.015 = 0.96 < 1

ACCESSORY
OCCUPANCIES
IBC 508.3.1

(SEE BELOW)

A­3 Occupancy Basis of Total Building Area

Assembly Listing

add something

0 IBC 720.1(2)13­1.2
IBC 720.1(2) 4­1.1?

IBC Table 602

0

x x

_

4)    Fourth Story:   25,730 SF
TOTALS:

with basement:  77,190 SF, without basement:  102,920 SF

See Sheet CR103 for Fire Rated Assemblies.
See Sheet CR104 for Fire Penetration Details

DEFERRED SUBMITTALS EST. DATE

FIRE SPRINKLER SUBMITTAL TO STATE FIRE MARSHALL 8/4/08
FIRE ALARM SYSTEM 3/2009

MECH. STABILIZED EARTH WALL  (MSE) DETAILS 7/2009
FOUNDATION SUPPORT SYSTEM DETAILS, INCLUDING MICROPILES OR HELICAL PIERS 12/2008

FIRE SPRINKLER PLANS, DETAILS 3/2009
MECH. SEISMIC BRACING, INCLUDING PIPING, DUCTWORK AND EQUIPMENT 4/2009

SEISMIC BRACING DETAILS FOR ELECTRICAL EQUIPMENT 5/2009
FIRE ALARM SYSTEM 3/2009

SEISMIC BRACING, ANCHORING FOR FIXED SHELVING, HIGH­DENSITY STORAGE RACKS 6/2009
SCALE: 1/16" =    1'­0"A1 Basement Code Review

SCALE: 1/16" =    1'­0"D4 Level 3, Attic, Code Review
SCALE: 1/16" =    1'­0"D1 Level 2 Code Review

SCALE: 1/16" =    1'­0"A3 Level 1, Main, Code Review
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F Rating ­ 2 Hr

System No. W­L­8013
F Ratings ­ 1 and 2 Hr (See Item 1)

System No. C­AJ­1149

SECTION A­A

T Rating ­ 0 Hr

A

F Rating ­ 2 Hr

2 3B

1

3A

System No. C­AJ­8166
F Rating ­ 3 Hr
T Rating ­ 0 Hr

T Rating ­ 0 Hr

2
A

3A 3B

1

A

SECTION A­A

System No. W­L­1297

System No. C­AJ­8096

SECTION A­A

F Rating ­­ 2 Hr
T Rating ­­ 0, 1/2 and 2 Hr (See Item 2)

L Rating At Ambient ­ Less Than 1 CFM/sq ft

A
3

2

1

A

System No. C­AJ­8096

3

System No. C­AJ­8096

F Ratings ­­ 1 and 2 Hr (See Item 1)
T Rating ­­ 0 Hr

L Rating at Ambient ­­ Less than 1 CFM/Sq Ft
L Rating at 400° F ­­ Less than 1 CFM/Sq Ft

F Rating ­­ 2 Hr
T Rating ­­ 0, 1/2 and 2 Hr (See Item 2)

1

2
3

3

System No. C­AJ­8096

SECTION A­A

F Rating ­­ 2 Hr
T Rating ­­ 0, 1/2 and 2 Hr (See Item 2)

F Rating ­­ 2 Hr
T Rating ­­ 0, 1/2 and 2 Hr (See Item 2)

A

1
A

2

3B

3A

L Rating At 400 F ­ 2 CFM/Sq Ft
L Rating At Ambient ­ 5 CFM/Sq Ft
F Ratings ­ 1 and 2 Hr (See Item 1)

System No. W­J­7022
F Ratings ­ 1 and 2 Hr (See Items 1 and 3)

T Rating ­ 0 Hr
System No. W­L­8013

3. Cables Aggregate cross­sectional area of cables in cable tray to be max 30 percent of the cross­sectional area of
  the cable tray. Any combination of the following types and sizes of copper conductor cables may be used:

     A. 7/C No. 12 AWG with polyvinyl chloride (PVC) insulation and PVC jacket.
     B. 100 pair ­ No. 24 AWG cable with PVC insulation and jacket.
     C. 1/C, 750 kcmil (or smaller) with PVC insulation and jacket.

4. Through­Penetrants One or more pipe or tube to be installed within the opening. The total number of
  through­penetrants is dependent on the size of the opening and types and sizes of the penetrants. Any combination
  of the penetrants described below may be used provided that the following parameters relative to the annular spaces
  and the spacings between the pipes are maintained. The space between the pipe or tube and the periphery of the
  opening shall be min 1­1/2 in. to max 9­1/4 in. Pipe or tube to be rigidly supported on both sides of floor or
  wall assembly. The following types and sizes of non­metallic or metallic pipes, or tubes may be used:

     A. Polyvinyl Chloride (PVC) Pipe Max 3 in. diam Schedule 40 solid core PVC pipe (or smaller) for use in closed
       (process or supply) or vented (drain, waste or vent) piping system.
     B. Steel Pipe Nom 6 in. diam (or smaller) Schedule 40 (or heavier) steel pipe.
     C. Conduit Nom 4 in. diam (or smaller) steel electrical metallic tubing or 6 in. diam steel conduit.
     D. Copper Pipe Nom 4 in. diam (or smaller) Regular (or heavier) copper pipe.
     E. Copper Tube Nom 4 in. diam (or smaller) Type L (or heavier) copper tube.

4A. Pipe Covering (Not Shown)Nom 1­1/2 in. thick hollow cylindrical heavy density (min 3.5 pcf) glass fiber units
  jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or factory applied
  self­sealing lap tape. Transverse joints secured with metal fasteners or with butt tape supplied with the product.

  See Pipe and Equipment Covering and Materials (BRGU) category in the Building Materials Directory for names of
  manufacturers. Any pipe covering material meeting the above specifications and bearing the UL Classification Marking
  with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 may be used.

5. Cables Max 1­1/2 in. diam tight bundle of cables installed within the opening and rigidly supported on both surfaces
  of wall. The space between the cables and periphery of the opening shall range from 1­3/16 in. min to a max of
  1­1/2 in. Any combination of the following types and sizes of cables may be used:

     A. 7/C No. 12 AWG with polyvinyl chloride (PVC) insulation and jacket.
     B. 25 pair ­­ No. 24 AWG cable with PVC insulation and jacket.
     C. Type R GU/59 coaxial cable with PVC outer jacket.
     D. 24 fiber optic cable with PVC sub unit and outer jacket.

6. Firestop System The firestop system shall consist of the following:

     A. Fill, Void or Cavity Material* Fill, Void or Cavity Material*­Fire Blocks For walls incorporating max 3­5/8 in.
       steel studs or max 2 by 4 in. wood studs, fire block installed with 5 in. dimension projecting through and
       centered in opening. For walls constructed of larger steel or wood studs, fire block installed with long dimension
       passing through and centered in opening. Blocks may or may not be cut flush with both surfaces of wall.
       When multiple layers of gypsum board are used, blocks may be recessed 1/2 in. from surface of wall .

     HILTI CONSTRUCTION CHEMICALS, DIV OF

     HILTI INC ­­ FS 657 Fire Block

     B. Fill, Void or Cavity Material* Sealant or Putty ­ Fill material to be forced into interstices of cables, between
       cables and cable trays, around each penetrant and where obvious voids are observed to max extent possible on
       both surfaces of the penetration.

     HILTI CONSTRUCTION CHEMICALS, DIV OF

     HILTI INC ­­ FS­One Sealant, CP 618 Putty Stickor CP620 Fire Foam

*Bearing the UL Classification Mark

System No. C­AJ­8166
F Rating ­ 3 Hr
T Rating ­ 0 Hr

F Rating ­ 2 Hr
T Rating ­ 0 Hr

System No. W­L­2217

T Rating ­ 0 Hr

System No. W­J­7021

1. Wall Assembly ­­ The 1 or 2 hr fire­rated gypsum wallboard/stud wall assembly shall be constructed of
  the materials and in the manner described in the individual U300 or U400 Series Wall and Partition Designs
  in the UL Fire Resistance Directory and shall include the following construction features:
    A. Studs ­­ Wall framing may consist of either wood studs or steel channel studs. Wood studs to
      consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2­1/2 in. wide and
      spaced max 24 in. OC. Additional framing member shall be installed in stud cavity containing through­
      penetrating item to form a rectangular box around penetrant.
    B. Gypsum Board* ­­ 5/8 in. thick, 4 ft wide with square or tapered edges. The gypsum wallboard
      type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the
      individual U300 or U400 Series Design in the UL Fire Resistance Directory. Max size of opening 9 in.
      by 30 in.
      The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in
      which it is installed.
      Min. finished wall thickness is 5 in.
2. Cable Tray* ­­ Max 24 in. wide by max 6 in. deep open­ladder or solid­back cable tray with channel­
  shaped side rails formed of 0.10 in. thick aluminum or 0.060 in. thick steel and with 1­1/2 in. wide by 1
  in. channel shape rungs spaced 9 in. OC or a 0.029 in. thick steel solid back, respectively. The annular
  space between the cable tray and the periphery of the opening shall be min 0 in. (point contact) to max
  4 in. Cable tray to be rigidly supported on both sides of floor or wall assembly.

1A

A

3A 3B

1B

A

SECTION A­A

F Rating ­ 1 and 2 Hr (See Item 3)

2

3B

SECTION A­A

1. Wall Assembly ­­ The 1 or 2 hr fire rated gypsum board/stud wall assembly shall be constructed of the materials and in the manner specified in the
individual U300, U400 or V400 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall include the following construction
features.
A. Studs ­­ Wall framing shall consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in. (51 by 102 mm) lumber
spaced 16 in. (406 mm) OC. Steel studs to be min 2­1/2 in. (64 mm) wide and spaced max 24 in. (610 mm) OC.

B. Gypsum Board* ­­ Nom 5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board type, thickness, number of
layers, fastener type and sheet orientation shall be as specified in the individual U300, U400 or V400 Series Design in the Fire Resistance
Directory. Max diam of opening is 32 in. (813 mm).

The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is installed.
2. Through Penetrant ­­ One metallic pipe, conduit or tubing installed concentrically or eccentrically within the firestop system. Pipe, conduit or tubing
may be installed at an angle not greater than 45 degrees from perpendicular. Pipe, conduit or tube to be rigidly supported on both sides of wall
assembly. The annular space between the pipe, conduit or tube and periphery of the opening shall be min 0 in (0 mm, point contact) to max 2 in. (51
mm) in 2 hr fire rated walls and min 0 in (0 mm, point contact) to max 1 in. (25 mm) in 1 hr fire rated walls. The following types and sizes of metallic
pipes, conduit or tube may be used:
A. Steel Pipe ­­ Nom 30 in. (762 mm) diam (or smaller) Schedule 40 (or heavier) steel pipe.
B. Iron Pipe ­­ Nom 30 in. (762 mm) diam (or smaller) cast or ductile iron pipe.
C. Conduit ­­ Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing (EMT) or 6 in. diam steel conduit.
D. Copper Tube ­­ Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tube.
E. Copper Pipe ­­ Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

3. Fill, Void or Cavity Material*­Sealant ­­ Min 5/8 in. (16 mm) or 1­1/4 in. (32 mm) thickness of fill material applied within the annulus, flush with both
surfaces of wall, for 1 hr and 2 hr fire rated wall assemblies, respectively. A min 1/2 in. (13 mm) diam bead of fill material shall be applied at the
pipe/wall interface at the point contact location.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP606 Flexible Firestop Sealant

*Bearing the UL Classification Mark

A 3

2

1A

A

T Rating ­ 0 Hr

3 1B

1. Wall Assembly ­ The fire­rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the manner described in the
individual U400 Series Wall or Partition Design in the UL Fire Resistance Directory and shall include the following construction features:

A. Studs ­ "C­T" shaped studs 1­5/8 in. wide by 2­1/2 in. deep, fabricated from 25 MSG galv steel, spaced max 24 in. OC.
B. Wallboard Gypsum* ­ One layer of nom 1 in. thick, 24 in. wide gypsum liner and two layers 5/8 in. thick, 4 ft. wide gypsum wallboard with
square or tapered edges as specified in the individual Wall and Partition Design. Max diam of opening in liner panel shall be sized to accept
the outside diam of the firestop device. Max diam of opening in room side gypsum board is 5 in.

2. Through­Penetrants ­ One nonmetallic pipe for use in closed (process or supply) or vented (drain, waste or vent) piping systems to be centered
within the firestop system. The annular space between the pipe and the periphery of the opening on the room side of the wall shall be a nom 1/4
in. Pipe to be rigidly supported on both sides of wall assembly. The following types and sizes of nonmetallic pipes may be used:

A. Polyvinyl Chloride (PVC) Pipe ­ Nom 4 in. diam (or smaller) Schedule 40 solid or cellular core pipe.
B. Chlorinated Polyvinyl Chloride (CPVC) Pipe ­ Nom 4 in. diam (or smaller) SDR17 CPVC pipe.

1. Wall Assembly ­ Min 4­3/4 in. and 5 in. thick reinforced lightweight or normal weight (100­150 pcf) concrete
  for 1 and 2 hr rated assemblies, respectively. Wall may also be constructed of any UL Classified Concrete
  Blocks*. Max diam of opening is 21­1/2 in.
     See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.
2. Through Penetrant ­ Nom galv steel duct to be installed concentrically or eccentrically within the firestop
  system. The annular space between duct and periphery of the opening shall be min 0 in. (point contact) and
  max
  1­1/2 in. Duct to be rigidly supported on both sides of wall assembly.
    A. Spiral Wound HVAC Duct Nom 20 in. diam (or smaller) No. 24 MSG (or heavier) galv steel spiral wound
      duct.
    A. Sheet Metal Duct Nom 12 in. diam (or smaller) No. 28 MSG (or heavier) galv sheet steel duct.
3. Fill, Void or Cavity Material* ­ Sealant ­ Min 5/8 in. and 1­1/4 in. thickness of fill material applied within
  annulus, flush with both surfaces of wall assembly for 1 or 2 hr rated walls, respectively. At the point contact
  location between duct and periphery of opening, a min 1/2 in. diam bead of sealant shall be applied at the
  periphery/duct interface on both surfaces of wall assembly.
        HILTI CONSTRUCTION CHEMICALS, DIV OF
        HILTI, Inc. ­ CP601S Elastomeric Firestop Sealant or FS­ONE Sealant
*Bearing the UL Classification Marking

3. Cables ­­ Aggregate cross­sectional area of cables in cable tray to be max 45 percent of the cross­
  sectional area of the cable tray. Any combination of the following types and sizes of copper conductor
  cables may be used:
    A. 1/C, 750 kcmil (or smaller) power cable with EPR insulation and PVC jacket.
    B. 300 pair ­­ No. 24 AWG cable with PVC insulation and jacket
    C. Twenty­four fiberoptic cable with PVC subunit and jacket.
    D. Max three 1/C, No. 12 AWG wire, insulated with polyvinyl chloride, in a nom 3/4 in. Flexible Metal
      Conduit+.
4. Firestop System ­­ The firestop system shall consist of the following:
    A. Fill, Void or Cavity Material* ­ Fire Blocks ­­ For walls incorporating max 3­5/8 in. steel studs
      or max 2 by 4 in. wood studs, fire block installed with 5 in. dimension projecting through and
      centered in opening. For walls constructed of larger steel or wood studs, fire block installed with long
      dimension passing through and centered in opening. Blocks may or may not be cut flush with both
      surfaces of wall. When multiple layers of gypsum board are used, blocks may be recessed 1/2 in.
      from surface of wall.
      HILTI CONSTRUCTION CHEMICALS, DIV OF
      HILTI INC ­­ FS­657 Fire Block
    B. Fill, Void or Cavity Material* ­ Sealant or Putty (Not shown) ­­ Fill material to be forced into
      interstices of cables and between cables and cable trays to max extent possible on both surfaces of
      the penetration.
      HILTI CONSTRUCTION CHEMICALS, DIV OF
      HILTI INC ­­ FS­ONE Sealant or CP618 Firestop Putty Stick (Note: L Ratings apply only when FS­
      One Sealant is used)
+Bearing the UL Listing Mark
*Bearing the UL Classification Mark

1. Wall Assembly ­ The fire­rated gypsum wallboard/stud wall assembly
  shall be constructed of the materials and in the manner specified in the
  individual U300 or U400 Series Wall and Partition Designs in the Fire
  Resistance Directory and shall include the following construction features:
  A. Studs ­ Wall framing may consist of either wood studs or steel channel
     studs. Wood studs to consist of nom 2 by 4 in. lumber spaced 16 in.
     OC. Steel studs to be min 2­1/2 in. wide and spaced max 24 in.
     Additional framing members shall be used to completely frame around
     opening.
  B. Wallboard, Gypsum* ­ Nom 5/8 in. thick with square or tapered edges.
     The gypsum wallboard type, number of layers and sheet orientation shall
     be as specified in the individual Wall and Partition Design Number. Max
     area of opening is 1244 in. with the dimension of 49­1/4 in. The hourly
     F rating of the firestop system is equal to the hourly fire rating of the
     wall assembly in which it is installed.
2. Steel Duct ­ Nom 24 in. by 48 in. (or smaller) No. 24 gauge (or heavier)
  galv steel duct to be installed within the firestop system. The annular space
  shall be min 1/4 in. to a max 1 in. Duct to be rigidly supported on both sides
  of the wall assembly.
3. Firestop System ­ The firestop system shall consist of the following:
  A. Fill, Void or Cavity Material* ­ Sealant ­ In 1 Hr assemblies, min 5/8 in.
     thickness of fill material applied within annulus flush with both surfaces
     of wall. In 2 Hr assemblies, min 1­1/4 in. thickness of sealant applied
     within annulus flush with both surfaces of wall.
        HILTI CONSTRUCTION CHEMICALS, DIV OF
        HILTI, Inc. ­ FS­ONE Sealant or CP601S Elastomeric Firestop Sealant or
         CP606 Flexible Sealant
  B. Steel Retaining Angle ­ Min 1­1/2 in. by 1­1/2 in. No. 16 MSG (0.060 in.) galv
     steel angles cut to fit contour of duct with a 1­1/2 in. overlap on both surfaces
     of wall. Vertical leg of angle secured to duct with min No. 8 by 3/4 in.
     long sheet metal screws per side, spaced a max of 3 in. OC.
*Bearing the UL Classification Marking

System No. C­BJ­0022
F Rating ­­ 2 Hr

T Rating ­ 0 and 2 Hr (See Item 3B)

System No. W­L­4011

SECTION A­A
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F Rating ­ 1 and 2 Hr (See Item 1)
T Rating ­ 0 Hr

L Rating At 400 F ­ 2 CFM/Sq Ft

SECTION A­A

L Rating At Ambient ­ 5 CFM/Sq Ft
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Firestop Configuration T Rating Hr

A 1/2

B 1/2

C 0

D 0

E 2

F 1/2

G 0

SECTION A­A
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1. Wall Assembly The 1 or 2 hr fire rated wallboard/stud wall assembly shall be
  constructed of the materials and in the manner specified in the individual U300
  or U400 Series Wall and Partition Designs in the UL Fire Resistance Directory
  and shall include the following construction features.
    A. Studs Wall framing may consist of either wood studs or steel channel
      studs. Wood studs to consist of nom 2 by 4 in. lumber spaced 16 in. OC.
      Steel studs to be min 2­1/2 in. wide and spaced 24 in. OC.
    B. Gypsum Board* For 1 hr assembly, one layer of min 5/8 in. thick wallboard
      as required in the individual Wall and Partition Design. For 2 hr assembly,
      two layers of min 5/8 in. thick wallboard as required in the individual Wall
      and Partition Design. Max diam of opening is 14­1/2 in. for wood stud
      walls and 21­3/4 for steel stud walls.
  The hourly F and T Ratings of the firestop system is equal to the hourly fire
  rating of the wall assembly in which it is installed.
2. Through Penetrant Galv steel duct to be installed concentrically or eccentrically
  within the firestop system. The annular space between the duct and periphery of
  opening shall be 0 in. (point contact) and max 1­1/2 in. Duct to be rigidly
  supported on both sides of wall assembly.
    A. Spiral Wound HVAC Duct Nom 20 in. diam (or smaller) No. 24 MSG (or
      heavier) galv steel spriral wound duct.
    B. Sheet Metal Duct Nom 12 in. diam (or smaller) No. 28 MSG (or heavier)
      galv sheet steel duct.
3. Fill, Void or Cavity Material*­­Sealant Min 5/8 in. and 1­1/4 in. thickness of fill
  material applied within annulus, flush with both surfaces of wall assembly for 1
  or 2 hr rated walls, respectively. At the point contact location between duct and
  wallboard, a min 1/2 in. diam bead of sealant shall be applied at the wallboard/
  duct interface on both surfaces of wall assembly.
      HILTI CONSTRUCTION CHEMICALS, DIV OF
      HILTI INC ­ CP601S Elastomeric Firestop Sealant, FS­ONE Sealant or CP606
      Flexible Firestop Sealant
*Bearing the UL Classification Mark

System No. C­AJ­8096
F Rating ­­ 2 Hr

T Rating ­­ 0, 1/2 and 2 Hr
(See Item 2)

L Rating At 400 F ­ 4 CFM/sq ft
L Rating At Ambient ­ 5 CFM/Sq Ft

L Rating At 400 F ­ 2 CFM/Sq Ft

T Rating ­ 0 Hr

1. Floor or Wall Assembly ­­ Min 4­1/2 in. thick reinforced lightweight or normal weight (100­150 pcf)
concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max area of 600 sq in.
with max dimension of 30 in

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.
2. Through Penetrants ­­ A max of seven firestop configurations may be installed within the opening. The
space between firestop configurations shall be as specified in the individual configurations. Unless
otherwise indicated, the space between firestop configurations and periphery of opening shall be min
1/2 in. to max 5­1/2 in. Pipe, conduit, tubing or cables to be rigidly supported on both sides of floor or
wall assembly. The T Rating of the system is dependent on the firestop configurations, as shown in the
table below. Any combination of the following firestop configurations detailed herein may be used:

4. Tube Insulation­Plastics+ ­ Nom 1/2 to 3/4 in. (13 to 19 mm) thick acrylonitrile butadiene/polyvinyl chloride (AB/PVC)
flexible foam furnished in the form of tubing. The tube insulation may be installed on a max of one pipe or tubing. The
annular space between the insulated through penetrant and the periphery of opening shall be min 0 (0 mm, point contact)
to 1 in. (25 mm). The separation between the insulated penetrants and the other penetrants shall be min 0 in. (0 mm, point
contact) to max 1­1/2 in. (38 mm).

See Plastics+ (QMFZ2) category in the Plastics Recognized Component Directory for names of manufacturers. Any
Recognized Component tube insulation material meeting the above specifications and having a UL 94 Flammability
Classification of 94­5VA may be used.

5. Cable ­ One 4 pair No. 18 AWG (or smaller) thermostat cable with polyvinyl chloride (PVC) insulation and jacket
materials. Cable to be installed concentrically or eccentrically within the opening and rigidly supported on both surfaces of
floor or wall. The annular space between the cable and the periphery of the opening shall be min 0 in. (0 mm, point
contact) to max 1 in. (25 mm). The separation between the cable and the other penetrants shall be min 0 in. (0 mm, point
contact) to max 1­1/2 in. (38 mm).

6. Firestop System ­ The details of the firestop system shall be as follows:
A. Packing Material ­ Min 4 in. (102 mm) thickness of min 4 pcf (64 kg/m3) mineral wool batt insulation firmly packed into
opening as a permanent form. Packing material to be recessed from bottom surface of floor or from both surfaces of wall
to accommodate the required thickness of fill material.
B. Fill, Void or Cavity Materials* ­ Sealant ­ Min 1/2 in. (13 mm) thickness of fill material within the annulus, flush with
bottom surface of floor or with both surfaces of wall. Min 1/2 in. (13 mm) bead of fill material applied at the
concrete/through penetrant interface on bottom surface of floor or both surfaces of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF
HILTI INC ­ FS­ONE Sealant DIV OF HILTI INC

+Bearing the UL Recognized Component Mark
*Bearing the UL Classification Mark

3. Firestop System ­ The firestop system shall consist of the following:
A. Fill, Void or Cavity Material ­ Sealant* ­ Min 1/4 in. thickness of fill material applied within annulus of 5/8 in. thick
gypsum wallboard, flush with surface of wall.
HILTI CONSTRUCTION CHEMICALS, DIV OF
HILTI INC ­ FS­ONE Sealant
B. Firestop Device ­ Firestop Collar ­ Firestop collar shall be friction fit from the interior of the wall into a max 6 in.
diam opening in the 1 in. thick gypsum liner panel. Diam of opening to reflect outside diam of collar. The collar shall
be secured to the liner with anchor hooks provided with the collar. (Min 2 anchor hooks for 1­1/2 and 2 in. diam
pipes and 3 anchor hooks for 3 and 4 in. diam pipes). The anchor hooks are to be secured to the firestop collar with
No. 7 by 7/16 in. long screws. The collar shall be fastened to the liner panel with 3/16 in. by 2­1/2 in. toggle bolts
with min 3/4 in. diam steel washers. The external firestop collar shall be installed in accordance with the
accompanying installation instructions. The collar shall be installed and latched around the pipe and secured to the
5/8 in. thick gypsum wallboard with the anchor hooks provided with the collar. (Min 2 anchor hooks for 1­1/2 and 2
in. diam pipes and 3 anchor hooks for 3 and 4 in. diam pipes). The anchor hooks are to be secured to the wall with
3/16 in. by 2­1/2 in. toggle bolts along with min 3/4 in. diam steel washers.
HILTI CONSTRUCTION CHEMICALS, DIV OF
HILTI INC ­ CP643 50/1.5"N, CP643 63/2"N, CP643 90/3"N or CP643 110/4"N Firestop Collar

*Bearing the UL Classification Mark

1. Wall Assembly The 1 or 2 hr fire­rated gypsum board/stud wall assembly shall be constucted of the materials and
  in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire Resistance
  Directory and shall include the following construction features:

     A. Studs Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2
       by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2­1/2 in. wide and spaced max 24 in. OC.

     B. Gypsum Board* 5/8 in. thick, 4 ft wide with square or tappered edges. The gypsum board type, thickness,
       number of layers, fastener type and sheet orientation shall be as specified in the individual Wall and Partition
       Design. Max area of opening is 352 sq in. with max dimension of 22 in. wide.

     The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall assembly in which it is
     installed.

2. Cable Tray* Max 18 in. wide by max 6 in. deep open­ladder or solid­back cable tray with channel­shaped side rails
  formed of 0.065 in. thick aluminum or 0.060 in. thick steel and with 1­1/2 in. wide by 1 in. channel shape rungs
  spaced 9 in. OC or a 0.029 in. thick steel solid back, respectively. One cable tray to be installed in the opening. The
  max annular space between the cable tray and the periphery of the opening shall be min 1 in. to max 7 in. Cable
  tray to be rigidly supported on both sides of floor or wall assembly.

1. Floor or Wall Assembly ­ Min 4­1/2 in. thick reinforced lightweight or
  normal weight (100­150 pcf) concrete. Wall may also be constructed of
  any UL Classified Concrete Blocks *. Max diam of opening is 12 in.
     See Concrete Blocks (CAZT) category in the Fire Resistance Directory
     for names of manufacturers.
2. Through Penetrants ­ One metallic pipe, conduit or tubing to be installed
  within the firestop system. Pipe, conduit or tubing to be rigidly supported
  on both sides of floor or wall assembly. The annular space shall be 0 in.
  (point contact) to max 1­1/4 in. The following types and sizes of metallic
  pipes, conduits or tubing may be used:
   A. Steel Pipe ­ Nom 10 in. diam (or smaller) Schedule 10 (or heavier)
     steel pipe.
   B. Conduit ­ Nom 4 in. diam (or smaller) steel electrical metallic tubing
     or steel conduit.
   C. Copper Tubing ­ Nom 4 in. diam (or smaller) Type L (or heavier)
     copper tubing.
   D. Copper Pipe ­ Nom 4 in. diam (or smaller) Regular (or heavier) copper
     pipe.
3. Packing Material ­ Min 3 in. thickness of min 4 pcf mineral wool batt
  insulation for nom 4 in. diam (and smaller) pipes, conduits or tubings and
  a min 4 in. thickness of min 4 pcf mineral wool batt insulation for pipe
  greater than nom 4 in. diam, firmly packed into opening as a permanent
  form. Packing material to be recessed from top surface of floor or from
  both surfaces of wall as required to accommodate the required thickness
  of fill material.
4. Fill, Void or Cavity Material* ­ Sealant ­ Min 1/2 in. thickness of fill
  material applied within the annulus, flush with the top surface of floor or
  both surfaces of wall. At the point of contact location between pipe and
  concrete, a min 1/2 in. diam bead of fill material shall be applied at the
  concrete/pipe interface on the top surface of floor and on both surfaces
  of wall.
     HILTI CONSTRUCTION CHEMICALS, DIV OF
     HILTI INC ­ CP601S, CP606 or FS­ONE Sealant
  (Note: L Ratings apply only when FS­ONE Sealant is used).
*Bearing the UL Classification Marking

Firestop Configuration A
2. Cables ­­ Max 4 in. diam of tightly bundled cables. The min annular space between adjacent penetrants shall be 4 in.
Cable bundle may be any combination of the following types and sizes of cables:
A. Max 300 pair No. 24 AWG copper telephone cables with polyvinyl chloride (PVC) insulation and jacket materials.
B. Max 500 kcmil single conductor copper power cable with PVC jacket material.
C. Max 7/C No. 12 AWG cable with polyvinyl PVC insulation and jacket materials.
D. Multiple fiber optical communication cables with PVC jacket material and having a max outside diameter of 3/8 in.
E. Max 3/C No. 12 AWG steel clad cables with PVC insulation materials.
F. Max 3/C No. 10 AWG cables with ground with PVC insulation and jacket materials.

3. Fill, Void or Cavity Material*­Foam ­­ Min 5 in. thickness of fill material applied within the annulus, extending ½ in. above
the top surface of the floor or both surfaces of wall and overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

Firestop Configuration B
2. Copper Tube or Pipe ­­ Nom 2 in. diam (or smaller) Type L copper tube or nom 2 in diam (or smaller) Regular (or
heavier) copper pipe. Min space between adjacent penetrants shall be 3 in.
3. Tube Insulation­Plastics+ ­­ Nom ¾ in. thick acrylonitrile butadiene/polyvinyl chloride (AB/PVC) flexible foam furnished in
the form of tubing. The min space between adjacent penetrants shall be 3 in. See Plastics+ (QMFZ2) category in the
Plastics Recognized Component Directory for names of manufacturers. Any Recognized Component tube insulation
material meeting the above specifications and having a UL 94 Flammability Classification of 94­5VA may be used.
4. Firestop System ­­ The firestop system shall consist of the following:
A. Fill, Void or Cavity Material*­Wrap Strip ­­ Min 1 in. wide wrap strip applied in a single wrap installed flush with bottom
surface of floor or extending ½ in. beyond both surfaces of wall.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 648E Wrap Strip
B. Fill Void or Cavity Materials* ­ Foam ­­ Min 5 in. thickness of fill material applied within the annulus, extending ½ in.
above the top surface of the floor or both surfaces of wall and overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

Firestop Configuration C
2. Polyvinyl Chloride (PVC) Pipe ­­ Nom 4 in. diam (or smaller) Schedule 40 solid or cellular core PVC pipe for used in
closed (process or supply) or vented (drain, waste or vent) piping systems. The min space between adjacent penetrants
shall be 4­1/2 in.
3. Firestop System ­­ The firestop system shall consist of the following:
A. Fill, Void or Cavity Material*­Wrap Strip ­­ Two stacks of min 1­3/4 in. wide wrap strips, each applied in a single wrap
and tightly butted, installed flush with bottom surface of floor or both surfaces of wall or extending 1/2 in. beyond both
surfaces of wall.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 648E Wrap Strip
B. Fill Void or Cavity Materials* ­ Foam ­­ Min 5 in. thickness of fill material applied within the annulus flush with bottom
surface and extending ½ in. above the top surface of the floor or extending ½ in. beyond both surfaces of wall and
overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

Firestop Configuration D
2. Through Penetrant ­­ One metallic pipe, conduit or tube to be installed either concentrically or eccentrically within the
firestop system. The min annular space between the pipe, conduit of tube and periphery of opening shall be 0 in. (point
contact). The min space between adjacent penetrants shall be 4 in. Pipe, conduit of tube to be rigidly supported on both
sides of floor or wall assembly. The following types and sizes of metallic pipes, conduits or tubes may be used:
A. Nom 4 in. diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Nom 4 in. diam (or smaller) cast or ductile iron pipe.
C. Nom 4 in. diam (or smaller) rigid steel conduit.
D. Nom 4 in. diam (or smaller) steel electrical metallic conduit.
E. Nom 4 in. diam (or smaller) Type L (or heavier) copper tubing.
F. Nom 4 in. diam (or smaller) Regular (or heavier) copper pipe.

3. Fill, Void or Cavity Material*­Foam ­­ Min 5 in. thickness of fill material applied within the annulus, extending ½ in. above
the top surface of the floor or both surfaces of wall and overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

Firestop Configuration E
2. Steel Pipe ­­ Nom 8 in. diam (or smaller) Schedule 40 (or heavier) steel pipe.
3. Pipe Covering Materials* ­­ Nom 1­1/2 in. thick hollow cylindrical heavy density (min 3.5 pcf) glass fiber units jacketed
on the outside with an all­service jacket. Longitudinal joints sealed with metal fasteners or factory­applied, self­sealing lap
tape. Transverse joints secured with metal fasteners of with butt tape supplied with product. The min space between
adjacent penetrants shall be 3 in.

See Pipe and Equipment Covering ­ Materials (BRGU) Category in the Building Materials Directory for names of
manufacturers. Any pipe covering meeting the above specifications and bearing the UL Classification Marking with a
Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or less may be used.

4. Fill, Void or Cavity Material*­Foam ­­ Min 5 in. thickness of fill material applied within the annulus, extending ½ in. above
the top surface of the floor or both surfaces of wall and overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

Firestop Configuration F
2. Cable ­­ Nom 2 in. diam (or smaller) TEK cable with cross­linked polyethylene insulation. The min space between
adjacent penetrants shall be 3 in.

3. Fill, Void or Cavity Material*­Foam ­­ Min 5 in. thickness of fill material applied within the annulus, extending ½ in. above
the top surface of the floor or both surfaces of wall and overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

Firestop Configuration G
2. Flexible Conduit ­­ Nom 1 in. diam (or smaller) flexible aluminum conduit. The min space between adjacent penetrants
shall be 5 in.

3. Fill, Void or Cavity Material*­Foam ­­ Min 5 in. thickness of fill material applied within the annulus, extending ½ in. above
the top surface of the floor or both surfaces of wall and overlapping the concrete ½ in. on all sides of the opening.
HILTI CONSTRUCTION CHEMCIALS, DIV OF HILTI INC ­­ CP 620 Fire Foam

*Bearing the UL Classification Mark

1. Floor or Wall Assembly ­ Min 4­1/2 in. (114 mm) thick reinforced lightweight or normal weight (100­150 pcf or 1600­2400
kg/m3) concrete floor or min 5 in. (127 mm) thick reinforced lightweight or normal weight concrete wall. Floor may also be
constructed of any min 6 in. (152 mm) thick UL Classified hollow­core Precast Concrete Units*. Wall may also be
constructed of any UL Classified Concrete Blocks*. Max diam of opening is 4 in. (102 mm).

See Concrete Blocks (CAZT) and Precast Concrete Units (CFTV) categories in Fire Resistance Directory for names of
manufacturers.

2. Metallic Sleeve ­ (Optional) ­Nom 4 in. (102 mm) diam (or smaller) Schedule 10 (or heavier) steel sleeve cast or grouted
into floor or wall assembly, flush with floor or wall surfaces.

3. Through Penetrant ­ A max of two pipes, conduits or tubing to be installed concentrically or eccentrically within the
opening. Of the two pipes, conduits or tubing, only one of the pipes, conduit or tubing shall have a nom diam greater than
1/2 in. (13 mm). The annular space between the through penetrant and the periphery of opening shall be min 0 in. (0 mm,
point contact) to max 1 in. (25 mm). The separation between the metallic penetrant and other penetrants shall be min 0 in.
(0 mm, point contact) to max 1­1/2 in. (38 mm). Through penetrant to be rigidly supported on both sides of floor or wall
assembly. The following types and sizes of through penetrants may be used:

A. Steel Pipe ­ Nom 2 in. (51 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe ­ Nom 2 in. (51 mm) diam (or smaller) cast or ductile iron pipe.
C. Copper Tubing ­ Nom 2 in. (51 mm) diam (or smaller) Type L (or heavier) copper tube.
D. Copper Pipe ­ Nom 2 in. (51 mm) diam (or smaller) Regular (or heavier) copper pipe.
E. Conduit ­ Nom 2 in. (51 mm) diam (or smaller) steel electrical metallic tubing or rigid steel conduit.

1. Floor or Wall Assembly ­­ Min 8 in. thick reinforced lightweight or normal weight (100­150 pcf) concrete. Max area of opening is 288 sq. in. with
max dimension of 24 in.

1A. Floor Assembly ­ (Optional ­ Not Shown) ­­ The fire rated unprotected concrete and steel floor assembly shall be constructed of the materials
and in the manner specified in the individual D900 Series designs in the UL Fire Resistance Directory and as summarized below:
A. Concrete ­­ Min 8 in thick reinforced lightweight or normal weight (100­150 pcf) concrete.
B. Steel Floor and Form Units* ­­ Composite or non­composite max 3 in. deep galv steel fluted units as specified in the individual Floor­Ceiling
Design.

2. Sheathing ­­ Nom 1­1/2 by 4 by 3/16 in. thick steel channel shaped members secured to the concrete (Item 1) by means of ¼ in. diam by 1­1/4
in. long steel concrete screw fasteners spaced 6 to 8 in. OC. The sheathing shall completely enclose the perimeter of the opening on top surface
of floor assembly and one surface of wall assembly for asymmetrical systems and both surfaces of wall assembly for symmetrical systems.

3. Firestop System ­­ The firestop system may be installed as an asymmetrical system in a floor and symmetrical or asymmetrical in a wall
assembly. The firestop system shall consist of the following items:
A. Fill, Void or Cavity Materials* ­ Fire Blocks ­­ Fire blocks installed with 5 in. dimension projecting through opening, flush with the top surface of
concrete floor or either surface of concrete wall. Blocks to completely fill the entire area of the opening.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC ­­ FS Fire Block

B. Steel Cover Plate (Optional) ­­ Min 0.026 in. thick (No. 22 MSG) steel plate shall be placed over the entire opening. Steel cover plate secured
to the sheathing with ¼­20 bolts spaced 5 to 7 in. OC. When cover plate is not used, the T Rating is 0 Hr.

*Bearing the UL Classification Mark

1. Wall Assembly Min 5 in. thick reinforced lightweight or normal weight (100­150 pcf) concrete. Wall may also be constructed of any
    UL Classified Concrete Blocks*. Max area of opening is 1300 in. with a max dimension of 50 in.
    See Concrete Blocks (CAZT) category in the Fire Resistance Directory for names of manufacturers.
2. Steel Duct Nom 24 in. by 48 in. (or smaller) No. 24 gauge (or heavier) galv steel duct to be installed within the firestop system. The annular
    space shall be min 0 (point of contact) in. to a max 2 in. Duct to be rigidly supported on both sides of the wall assembly
3. Firestop System The firestop system shall consist of the following:
    A. Fill, Void or Cavity Material* ­ Sealant Min 5/8 in. thickness of fill material applied within annulus flush with both surfaces of wall.
    At point contact location, min 1/2 in. diam bead of fill material shall be applied to the wall/duct interface on both surfaces of wall.
    HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC ­ FS­ONE Sealant, CP601S Elastomeric Firestop Sealant or CP606 Flexible Sealant.
  B. Steel Retaining Angle Min No. 18 MSG (0.048 in.)
    galv steel angles cut to fit contour of duct with a 2 in. overlap on the duct and a min 1 in. overlap on the gypsum board assembly
    on both surfaces of wall. 2 in. leg of angle secured to duct with min No. 8 by 3/4 in. long sheet metal screws, spaced a max of 6 in. OC.
*Bearing the UL Classification Marking

L Rating At Ambient ­ 5 CFM/Sq Ft
L Rating At 400 F ­ 2 CFM/Sq Ft

T Rating ­ 0 Hr
F Rating ­ 1 and 2 Hr (See Item 1)

System No. W­L­4011
System No. W­L­7040

T Rating ­ 0 Hr
F Ratings ­ 1 and 2 Hr (See Items 1 and 3)

System No. W­L­7042
F Ratings ­ 1 and 2 Hr (See Items 1 and 3)

T Rating ­ 0 Hr

System No. W­L­8013
F Ratings ­ 1 and 2 Hr (See Item 1)

T Rating ­ 0 Hr
L Rating At Ambient ­ 5 CFM/Sq Ft

L Rating At 400 F ­ 2 CFM/Sq Ft
















































